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10 estimate the proportion of
atchery-reared fish in fisheries
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Dept. of Environmental Science, Policy and Management
University of California at Berkeley
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Zloporiions of eachibreeding population, from
oooul 4on allele frequencies
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~—— Some degree of divergence among source
- populations

e Violation of model assumptions

— Panmixis

— Temporal differences in allele frequencies
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IET cally ‘tag” all released individuals

It =samp|es from fisheries to an
J.\ duial-pased DNA register

orvveglan minke whale DNA register
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—o Wh|Ie feasible in a few 1000s samples,
not the case with hatchery-reared salmon
where many more individuals are
released



Jml]ve ual-based approaches
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chery-reared fish from hatchery
Ing programs will match at one or
'rvv( Z Ieles at each locus to one breeding
= St ock female and one breeding stock

~ male

—
_——
—

—

==
e
—

- = All hatchery-reared individuals are genetically
: labeled

- All can be identified with a high degree of
confidence given sufficient genetic markers
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Sliavington MV and Ward RD (2004)
Vicresatellite DNA markers: evaluating
'th SliFpotentiall for estimating the
b'rtion of hatchery-reared offspring in
-*si'ock enhancement programme.

= Molecular Ecology 13:1287-1297
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Allihatchery-incomp 5 Ible
Roeividuals matura I e

_:?1 = Pr) X (1~ Posc)

{5i3fortion ofi fisheries from hatchery
m,.— proportion of individuals that is incompatible with a
1atchery origin

.~ = proportion of non-hatchery individuals compatible
|th a hatchery origin by chance
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at)H proportion of fisheries from hatchery
~ « ni= total number of individuals sampled in the fisheries
s N.__= number of individuals in the fisheries incompatible

inc —

with a hatchery origin

e Pcpe = Proportion of non-hatchery individuals compatible

with a hatchery origin by chance
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- ooulr—"" allele frequencies estimated
e eEmpirical data

ndard” assumptions
= ' Random mating
—, Independent segregating loci

__*_ In this case conditioned upon having at least
-~ one allele in common with the sampled
: “offspring” at each locus and the alleles

present in the hatchery breeding stock
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Ical data. (S TReET)

Table 4 Variability parameters for eight

Repeat  Sample microsatellite loci in Penaens esaulen tis
Locus by pe siee Alleles  Hp P Pacms  Poco
CSGESI2ZD Tr 183 1 4% (0290 (1.538 (1.865
CSGESIBY  Tri 186 11 077 0112 (.309 (.669
CSGESMT  Tetra 187 19 (B89 0022 (.076 (1.363
CSGESIZ6 T 186 15 (1843 040 (1126 (1,466
CSCGES268  Tri 183 16 0713 0099 (.239 (1.652
CRGESI90  Tri 180 8 0518 0270 (1523 (1854
Fel.l Di 186 27 0914 0013 (.47 1.292
Pmed0l Tri 185 10 0828 0051 (1,163 0.512
Overall Bl=100  15=10+ B82x102

Hpis Hardy-Weinberg expected heterozvgosity, P, is probability of identity of two
randomly picked animals in the wild population (Pactkau & Strobeck 1994) and isincluded
for com parison, fey- ng i the probability thata randomly-chosen female-male pair is
compatible with being the parents of an unrelated animal, and p, - is the probability that
a randomly-chosen female is com patible with being the mother of an unrelated animal.



Table 5 Percent CV of estimated py,

= 0. y =0.03 Py =010 Py =030

Brood

pains Captures D N5 D& B HS) D5 D Di5) D& N Dis) [
1 10 i " " i " " 95 a5 a5 44 45 45
1 100 2 100 100 64 a7 27 31 a0 a0 15 15 15
1 1000 42 31 31 20 18 18 10 9 9 5 5 5
3 10 " * " " . oy Y 95 5 a2 45 45
5 100 o 100 100 B8 57 hr 36 a0 a0 16 15 15
3 1000 72 31 31 28 18 18 n 9 9 5 5 5
10 10 * * * 4 * * * 495 95 55 45 48
10 100 " 100 100 " 57 57 41 30 3 17 15 15
10 1000 97 32 31 35 18 18 13 9 9 5 5 5
50 10 . . ” " . ” ” 95 a5 79 45 45
50 100 i 100 104 i 57 57 4 a0 a0 25 15 15
al 1000 e 32 32 76 18 18 23 4 9 8 5 5
“Il' "], ¥ El E L * E & 9.5 95 - 43 -'t-ﬂ-
100 100 i s 100 ps 57 57 * a0 Al 35 15 15
10 1000 o 32 32 " 18 18 5 10 9 11 5 5
1004 10 * * * * * * * e o6 * 449 45
100 100 * * * * 60 58 * a0 30 * 15 15
10040 1000 * 36 34 * 19 18 * 10 10 * 5 5

Bold figures are below 25%, asterisks exceed 100% (see comments). D indicates dam-only typing, DiS) indicates dam and partly tvped sire,
D5 indicates dam and fully tvped sire.
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Apnisiievel off genotypic data (8 STR loci) the
g eUnt =data IS the main Issue:

HIgh ( CY when
__._,=@ portlon of hatchery-reared fish is low in fisheries,
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= -r'—-.'—':—: sample size from fisheries is low,
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—— only female brood stock genotypes, and
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"_;:'"::_-.' » (presumably) if natural populations are poorly sampled
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| Table 6 Percent CV of estimated p, obkinable with three extra
| loci; dam-only typing

| Brood pairs  Caplures

5 10

5 LELY

] 1]

1{ D00

20 ] ]

20 1000 i 29 12

Bold fgures are below 25%, asterisks excoed 100% (see comments),



mental deS|gn ISSUeS:

OIp: ete genotypes for all brood stock individuals
”rrr\ jgton and Ward (2004)

r\H ‘ =é’edlng combinations known

—In ease the number and/or variability of genetic
:—j__;:’" a’rkers typed in each specimen
ﬁ },Slze of p.,,c likely to depend upon source of
hatchery breeding stock

— I.e., from natural source or a maintained separate
breeding stock 3 N

p — 1 INC
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NEiral popu at =

m— = y—
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ESHinale p,, . as acé:urately as possible
]nrré- sample sizes and/or employing loci with
few o1 alleles per locus

— éallng with temporal fluctuations in allele frequencies

- —

e “'E uce Pe,e @S Mmuch as possible
f—i—?"" Increase the number and/or variability of the genetic

~ markers typed in each individual

Py =1
- ﬂ(l— pCbC)



oerm antal des H’lssues
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ET ~of sampling from the fisheries need be
1o the expected proportion of hatchery-
"'flsh In order to obtain the appropriate precision
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SENDLYPING ENOrS
=M rj oy excess of number of genetic marker
E ulr ate error rates

IFalleles
fdetected redesign primers to rid null-alleles

_;_ =
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= - "Rapid and reliable genotyping

— Employ SNPs as opposed to STRs
o Easily automated in terms of data generation and scoring
o No Inter-laboratory standardization issue

e ~23+ SNPs with frequencies of .4/.6 have the same

probability of identity as the 8 STR loci in Bravington &
\A/ard (200 AN\
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File “Wiewy

~ SNP genotyping

0

Easy to automate all steps

Small target regions, applicable to degraded
DNA

Hardware relatively inexpensive
New technologies developing at a rapid rate
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nhancement
hery breeding stock individuals may have close relative
atural population

Use conservative cutoff for p.,. (e.g., full siblings to
breeding stock males and females)
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